POLYBUTADIENE COMPOSITION 



Background of the Invention 

The present invention relates to a polybutadiene 
5 composition* More particularly , it relates to apolYl>ntafllene 
composition in which the thermal degradation under an air free 
environment is prevented* 

Polybutadiene type polymers having butadiene units as 
their polymerisation unit have been widely used as various 
10 molded articles, since they exhibit same strength and elastic 
property as vulcanized elastomers and same thermo plastic 
fS^ property as tliermoplastic resins. However, polybutadiene 
type polymers are apt to deteriorate by Yi&at and to generate 
U cross-linked products (gelled product) ^under heating. Such 
-15 cross -linked products cause bad appearance of the molded 
a article obtained by molding the polybutadiene type polymer- 
ia^ Pax-ticularly, when the molded article is a film, the 
n cross-linked products lower the strength of the article. 

For preventing such thermal degradation , a polybutadiene 
20 composition comprising a polybutadiene type polymer and an 
antioxidant is proposed. { JP-A-1-182308 , etc.) 

However, thermal degradation of such a conventional 
polybutadiene composition is not sufficiently prevented when 
the composition is heated under an air-free environment such 
25 as tlae Inner part of an extruder. 

The present inventors have conducted extensive studies 
to develop a polybutadiene composition which does not 
deteriorate by heating even under an air-free environment. 



As a results they have found that a polybutadlene composition 
comprising a specific compound does not deteriorate by heating 
even under an air-free environment. Thus, the present 
invention was completed. 

The present invention provides a polybutadlene 
composition comprising a polybutadlene type polymer and a 
compound represented by the following formula 



ring, X and Y each independently represent an alkylene group 



group- (Hereinafter, this compound is referred to as 
"Compound (I)".) 

The polybutadlene type polymer comprised in a 
polybutadlene composition of the present Invention is a polymer 
having apolymeri^sationunit derived from butadiene. Examples 
of the polybutadlene type polymers include polybutadlene, 
styrene-butadiene copolymers , acrylonitrile-butadiene 
copolymers , acrylonitrile-butadiene-s tyrene copolymers , 
styrene-butadiene block copolymers / and impact resistant 
polystyrenes. The polybutadlene type polymer may be either 
a rubber or a resin. Polybutadlene may be either a 
polybutadlene rubber produced by a solution polymerisation 
or a polybutadlene rubber produced by a emulsion polymerization . 




wherein Ar^ and Ar^ each independently represent an aromatic 



having one or two carbon atoms, an oxygen atom or a carbonyl 



The impact resistant polystyrene is a polystyrene modified 
with a polybutadiene rubber, a styrene-butadiene copolymer 
rubbsr or the like to siippress occurrence of cracks caused 
by an impact . Such polybutadiene type polymers can be produced, 
for example, by a solution polymerization method, emulsion 
polymerization method, decomposition of polymer, or the like. 
The polybutadiene type polymer may be used alone or as a mixture 
of two or more . 

Examples of the aromatic ring represented by Ar^ or Ar^ 
in the formula { I ) include a benzene ring and naphthalene ring. 

X and Y in the formula (I) are divalent residues, X and 
y, which are same to or different from each other, represent 
an alkylene group having one or two carbon atoms, an oxygen 
atom or a carbonyl group- The alkylene group having one or 
two carbon atoms may be, for example, a methylene group, 
dimethylene group. The alkylene group may also be a 
substituted alkylene group, where the hydrogen atom is 
substituted with another atom or a group. It is preferred 
that at least one of X and Y is an alfcylene group having one 
or two carbon atoms, and it is more preferred that both of 
X and Y are alkylene groups having one or two carbon atoms. 

Each of X or Y bonds to a carbon atom in Ar^ in the formula 
(I)^ and a carbon atom in Ar^ in the formula (T). The two 
carbon atoms in Ar^ or Ar^ bonding to X or Y are usually adjacent 
to each other* 

the aromatic ring represented by Ar^ or Ar^ may be 
substituted with one or more subs t ituent s . Examples of the 
subsituents Include an alkyl group, a cycloalkyl group, an 



aryl group, an aralkyl group, an allcaxyl group, an acyloxy, 
ahydroxyl group, a halo gen atom, a sulfonyl group andacarbonyl 
group . 

Examples of the alfcyl group as the substituent on Ar^ 
or Ar* include methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, t-butyl, 2-ethylbutyl, n-pentyl, 
isopentyl, 1-methylpentyl, 1 , 3-diraethylbutyl, n-hexyl, 
l-itiethylhexyl, n-heptyl, l-methylheptyl, 3-raethylheptyl, 
n-octyl, t-octyl, 2-ethylhexyl, 1 , 1 , 3-trimethylhexyl, 
1. 1,3,3 -tetramethylpentyl, nonyl, dscyl, undscyl. 
1-methyundecyl, dodecyl, 1, 3 . 3 , 5 , 5-hexamethylhexyl, 
tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadacyl, 
octadecyl, elcosyl and dooosyl. 

Preferably, the alkyl group is an alkyl group having 
one to 6 carbon atoms. The hydrogen atom(s) therein may be 
optionally substituted with another atom or a group. 

As the cycloalkyl group as the substituent on Ar^ or Ar^, 
a cycloalkyl group having 5 to 8 carbon atoms can be exemplified, 
specific examples thereof include cyclopentyl, 
methylcyclopentyl , dimethylcyclopentyl . cyclohexyl, 
methylcyclohexyl, dimethylcyclohexyl , trimethylcyclohexyl . 
t -butylcyclohexyl , cycloheptyl and cycloootyl , The hydrogen 
atom in such a cycloalkyl group may be optionally substituted 
with another atom or a group , 

As the aryl group as the substituent on Ar^ or Ar^, an 
aaryl group having 6 to 20 carbon atoms can be exemplified. 
Specific examples thereof include phenyl, o-tolyl, p- tolyl, 
2,3-xylyl, ' 2,4-xylyl, 2.5-xylyl. mesityl, naphthyl and 



anthryl. Tha hydrogen atom in such an aryl group may be 
^ optionally substituted with another ^tom or a group- 

As the aralkyl group as the substituent on Ar^ or Ar^, 

« 

an aralkyl group having 7 to 2 0 carbon atoms can be exemplified* 
5 Specific examples thereof include benzyl, phenylmetiiyl, 
methylbenzyl and naphthyl methyl* The hydrogen atom in such 
an aralkyl group may be optionally substituted with another 
atom or a group - 

As the alJcoKyl group as the substituent on Ar^ or Ar^, 
QO an alkoxyl group having 1 to 18 carbon atoms can be exemplified* 

m Specific examples thereof include methoxy, ethoxy, n-propoxy, 

o 

fU isopropoxy^ n-butoxy, isobutoxy, sec-butoxy, pentyloxy and 
p octadecyloxy. The hydrogen atom in such an alkoxyl group may 
r' be optionally substituted with another atom or a group. 
35 As the acyloxyl group as the substituent on Ar^ or Ar^, 

Q an acyloxyl group having 1 to 18 carbon atoms can be exemplified. 
^ Specific examples thereof include acetoxy, propionyloxy , 

butyryloxy, isobutyryloxy , valeryloxy^ isovaleryloxy and 

stearyloxy. The hydrogen atom in such an acyloxyl group may 
20 be optionally substituted with another atom or a group. 

As the halogen atom as the substituent on Ar^ or Ar^, 

a fluorine atom, a chlorine atom and a bromine atom can be 

exemplified- 

When Ar''' and Ar^ are benzene rings , the compound 
25 represented by the formula (I) is a compound jrepresented by 
■fcti© following foxmnla. (I-l): 
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wherein m and n each independently represent an integer of 

0 - 4, R represent an alkyl group, a cycloalkyl group, an aryl 
5 group, an aralkyl group, an alkoxyl group, an acyloxy group, 

a hydr oxyl group , a halogen at om , a sulfonyl group and a carbonyl 

group, provided that, when sum of m and n is two or more, the 
yQ groups of R may be same to or different from each other, 
p Examples of the compounds represented by the formula 

ijS (I) include: 

xanthena, 
^™ 2 , 7-dimethylxanthene, 

3, 6-dimethylxanthene, 

4 ^ 5 -dimethylxanthene , 
tt6 1 , 8 -dimethyl- 4 , S-diisopropylxanthene , 

9-phenylxanthene , 

2 -hensylxanthene , 

9 -benzylxanthene , 

9 --p- torylxanthene , 
20 2. 7-di2nethyl-9-phenylxanthene, 

9 -hydroxy Ixanthene , 

9 -carboxylxanthene , 

9 -methoxylcarhonylxanthene , 

9-methyl- 9H-xanthene-2 , 7-diol, 
25 9-ethyl-9H-xanthene-2,7-diol, 
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9-isopropyl''9H-xanthene-2 r 
9-phenyl"9H-3canth.exie-2 , 7-dlol , 
3 , 4, 5, 6-tetramethyl-9H-3^anthene-2 ^ 
3,4,5,6,9 "pentamethyl- 9H-xanthene- 2 , 7 -diol , 
5 3,4,5 , 6-tetramethyl-9-ethyl-9H-xantiiene-2 , 7-diol, 
1,3,4,5,6,8 -liexametliyl" 9H-xanthene -2,7- diol , 

3 , 6-di-t"tJutyl-9-methyl-9H-xanth6ne-2 , 7-dlol , 
3, €-di-t-tiutyl-9-etliyl-9H-xanthene-2 , 7 -diol, 

3 , 6-di-t-butyl-9-cyclohexyl-9H-xanthene-2 , 7-diol, 
10 1,3,4,5,6,8 , 9-heptainethyl- 9H-xanthene -2 , 7 - diol , 
m 1,3,4,5,6 , 8-hexamethyl-9-etliYl-9H-xantliene-2 , 7 -diol, 
O 1,3,4,5,6, 8-h©xamethyl«9-isopropyl-9H-xanthene-2 , 7-cLiol, 

ry 

1^, 1,3,4,5,6, S-]iexaTn6t]:iyl-9-ph©nyl-'9H'-xanthene-2 , 7 -diol , 

xantiione . 
15 1 -iiydroxyxanthon^ , 
3^ 2 -liydroxyxanthone , 
l^f 3 -hy droxyxanthone , 

4 -tiydroxyxantlion© , 

1 , 3-dihydroxyxanthon© , 
20 1 , 3*-dihydroxy-7-methoxyxanthQne , 

1,6, S-trihydroxy-S-meth-ylxanthonfi , 

1,3,6, 7- tetraliydroxyxantlione , 

2 - chloroxanthone , 

1 , 2 -bensxanthone , 
25 2 , S-bensxanttione . 

1 , 8-diisopropenyl3carxtl:ione , 

anthraguinone , 

1 -iiydroxyantliraquinone , 
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1 - raethylanthraquinone , 

2 - methylanthraquinone , 
2 - ethylant hr aquinone , 
2-propylantIiraquinDne , 

2 -isopropylanthraguinone , 
2 - 1 -"butylanthraquinone , 
2 - t-amylanthraquinone , 
1 , 2 "benzanthraquinone , 
2 - hydroxyanthr aquinone , 

1 . 2- dime tHylanthr aquinone , 

1 . 3- dime thylanthr aquinone , 

1 . 4 - dime thy Ian thr aquinone , 
2 r 3 - dime tliylanthr aquinone , 
2 , 6- dime tHylanthr aquinone, 
1 , 3- die thylanthr aquinone, 
1,2, 4 -trimethylanthr aquinone, 
1,3,6 - trimethylanthraquinone , 
1,4,6- trimethylanthr aquinone , 

1.3.5.7 -tetramethylantlir aquinone , 

1.3.6.8 - 1 e t xamethylanthraquinone , 
an thr aquinone- 1 - sulfonic acid , 
anthraquinone- 2 - sulfonic acid , 
scjdium anthraquinone-l-5ulf onate , 
sodium anthraquinone- 2 - sulfonate , 
anthraquinone- 1 , 5-disulf onic acid, 
anthraquinone- 1 , 8-clisulf onic acid, 
anthraquinone-2, 5-disulf onic acid, 
anthraguinone-2, 7-disulf onic acid. 



antliraquinone- 1 , 6 -disulf onic acid , 

anthraquinone-1 , 7-disul£onic acid, 

2 -methylanthraquinone - 1 - sulf onic acid , 

2 - ethylanthraquinone- 1 - sulfonic acid , 

2 , 6 -dirttethylanthraquiuone-l- sulfonic acid, 

1 . 2- dihydroxyanthraquinone , 

1 . 3- dihydroxyanttiraquinone, 

1 . 4- dihydroxyanthraguinone , 

1.5- dihydroxyanthraquinone , 

1 . 6- dihydroxyanthraguinone , 

1.7- dihydroxyantliraquinoiae , 
1 , S-dlhydroxyanthraqulnone, 
2,3- dihydroxyanthraguinone , 
2 , 6-dll>ydroxyanthraguirLorLe, 
2 , 7-ditiydroxyaiithraquinone, 
1^2,3- trihydroxyantliraquinone , 
1,2, 4 - triliydroxyanthraguinone , 

1.2.5- trihydroxyantlira.quinone , 
1,2,6 - 1 rihydr oxyanttiraquinone , 

1 . 2. 7- trihYdroxyanthraquinone, 

1.2.8- tr Ihydroxyanthx-aguinone , 

1.4.6- trlhy droxyanthraquinone , 
1,2,3, 4-tetrah.ydroxyanthragulnone, 
1,2,4,6 - 1 e tr aiiydroxyaR t hr aguinone , 
1,2,5, 6 -tetrahydroxy antliraquinone., 

1.2.5, 6- tetzraliyaroxyantliraquinone , 

1.2.6 , T^tetrahydroxyanthraqulnone , 
1,2,7 , 8-tetrahydroxyanthraguinone , 
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1,3,5, T-tetratiydroscyanthroLquinone, 
1,4,5, 8-tetrafoydroxyanthraquinon©, 

1.2.3.5. 7 - pentahydroxyanthraquinone , 

1.2.4.5. 8 - pentahydroxyanthraquinone, 
5 1,2,3,5,6,7 -hexahydroxyanthraquinone , 

1,2,4,5,6 , e-'hexahydroxyanthraquinone , 
1,2,4,5,7,8 -hexahydroxyanthr aquinone , 

1- methoxyanthraquinone , 

2- methoxyanthraguinone , 

jiO 1,3" dime thoxyanthraquinone , 
1,4- dime thoxyanthraquinone , 
: ^ 1 - e thoxyanthraquinone , 

y 1 , 2-dihydrQxyanthraqulnone-3-sulf onic acid, 

1 , 2 , 4 tr ihydr oxyan thraqulnone - 3 - sulfonic acid , 
'^45 2 , 7-dihydroxyantliraquinone-3 , 6-disulf onlc acid, 
Id^ 1 , 5-diliydroxyanthraquinone-2 , 6-dxsulf onic acid, 
kl 1^ 8-dihydroxyanth.raquinotLfe-2 , 7-disul£onic acid, 

1 . 2- dihydroxyanthraquinone-3 . 8-disulf onic acid , 
1 -chloroanthraquinone , 

20 1 , 2-dichloroanthraquinone, 

1 . 3- dichloroanthraquinone , 

1.4- dichlor oanthraquinone , 
1 , 5"dichloroanthraqulnone , 
1 , 6-dichloroanthraquinone, 

25 1,7- dichlor oanthraquinone , 
1,8- diohloroanthraquinone , 
2 , 3 -dichlor oanthraquinone , 
2 , 6-dichloroanthraquinon6 , 

- 10 - 



2 , 7 -dichloroanthraguinone , 

1.2.4- trichloroanthraquinone , 

1.4.5- trichlorocmthraquinone , 
1^4,6* tr ichlor oanthraquinone , 

5 1^2,3, 4-tetrachloroanthraquinone, 
1,4,5/ 8 -tetrachlor oanthraquinone, 

1 - bromoanthr aquinone , 

2- t)roiaoanthraguinone, 
1,2 -dibromoanthr aquinone , 

10 1,3- dibromoanthraquinone , 
=C 1 r 4-dibromoantliraquinone , 
O 1 / 5 - dibromoantlir aquinone , 

1,6- dibromoanthraquinone , 
,J 1 , 7-dibroinoantliraquinone , 

1 , S-dibromoanthraquinone . 

2 , S-dibromoantHraquinone , 
^ 2,6- dibromoantliraquinone , 
H' 2,7- dibromo an thr aquinone , 

1 - cbloro - 4 -methylanthraquinone , 
20 1 - cliloro - 2 -methoxylan tbraquinone , 

l-methoxy- 4 -methylanthraquinone, 

1-chloro- 4- hydroxylanthr aquinone , 

l-hydroxyl-2 , 4-dibroinoanthraquinone , 

1,3,5, 7-tetrahydroxyl-2 , 6 -dibromoanthraquinone , 
25 2 , S-benaanthraquinone , 

anthrone, 

1 - methylanthrone , 

2 - methylanthrone , 
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3-methylaiithrone. 
lO-mettiylantlirone , 
lO^ettLylantliroiie , 

1 . 3 - dime thylan throne , 

1.4- diitiethylanthrone , 

2.3- dimethylanthrone , 

2.4- dimethylanthrone , 
2 y 6 - dimethylanthrone , 
2 -phenylanthrone , 

1 0 -phenylanthrone , 
10 -benzylanthrone , 
2 -chloroanthrone, 
1 0 - chloroanthrone , 
1,6- dichloroanthr one , 
4 V lO-dichloroanthrone, 
10 -bromoanthrone , 
1 -methoxyan throne , 
1 -acetoxyanthrone , 
10 - acatoxyanthrone , 

1 - hydroxyanthrone , 

2 - hydroxyanthrone , 
1 0 - carboxyan throne , 

1 - chlor o - 1 0 ^phenylanthrone , 

1 . 5 - dichloro- 10 -phenylanthrone 
10 , 10-bianthronyl, 

1 -ciiloroantlirone , 

2.6- dichloroanthr one , 
1 , 2 - ben z an throne. 



l-hydroxy-2-cliloro-4 , 5-ben2anthrone , 
9 , lO-dihydroanthracene, 

sodium 9 , lO-a-iHydroanthracene sulfonate, 

9 , 10-dihydroanthroryl methyl trlethylammonium chloride, 
5 9 ,10-dihydro-l-methylanthrac6ne, 

9,10- dihydr o - 2 -me thylantliracene , 

9,10- dihydr o - 2 -ethylanthracene , 

1- (1 , l-dlmethyletnyl) -9 , 10-dihydroanthracene, 

9,10" dihy dr o - 2 -plietiylanthr acene , 
QO 9 , lO-dihydro-l- (phenylmethyl) -anthracene, 
5 9 , lO-dihydro-2- (phenylmethyl) -anthracene, 
m 9,10- dihydr o - 1 - ( chlorome thyl ) - anthracene , 

9 , 10-dihydro-l-anthracenemethanol , 

l-cyclohexyl-9 , lO-dihydroanthracene , 

9^10- dihydro -2 -methoxylanthracene , 

9 , 10 -dihydro- 1- anthracene carhoxylic acidy 
O 9 , 10- dihydro -2 -anthracene car'boxylic acid, 

1- f luoro-9 , lO-dihydroarithracene, 

2- f luoro- 9 , lO-dihydroanthracene, 
20 1 - chlor o -9,10- dihydroant hracene , 

2 - chloro -9,10- dihydr oanthracene , 
9 , 10 -dihydro- 1 , 4-dimethylanthracene, 
9, 10- dihydr 0-2 , 6-dimethy Ian thracene, 
9.10- dihydro -2,7- dimethylan thr acene , 
25 2,6-bis(l,l- dimethylethyl ) - 9 , 1 0 - dihy droanthracene , 
2 , 7 -bis { 1 . 1- dimethylethyl) -9 , 10 -dihydr oanthracene, 
9 , 10 -dihydro- 1 , 4- dime thoxylanthracene , 
9 , 10 -dihydro- 1 , S-diniBthoxylanthracsne , 
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9 , 10-cL±liydro-2 . 6-^dimethoxylanthracene, 

9 , lO-aiiiydro-z , 7-d±metlioxyianl:nrac&ne , 

9 , lO-dlhydro-l , 8-dimethoxylanthracene , 

9 , 10-dihydro-l , 5-dletlioxylantliracene , 
5 9 , lO-diliydro-l, 8-diethoxylanthracene , 

9,10- dihydro - 1 -ethoxy- 8 -methoxy- lanthr acene , 

8 -ciiloro- 9 , 10 -dihydro-1 -anthracene carboxyllc acid^ 

9 , 10- dihydro- 1,8- dimethoxy- anthracene carboxyllc acid, 

9 , 10-dihydrO"l,4-anthracenediol, 
JO 9 , 10-dihydro-l, S-anthracsnedlol, 
^2 9 ^ lO-dihydro-2 , 6 -anthracene dicarboxylic acid, 
O 5 - chlor o - 9,10- diliydroanthracene , 
1=^ 2 , 6-dicliloro-9 / 10-dihydroanthracene, 
£ 9,10- dihydro- 2 ,3,6,7 - tetramethylanthraoene , 
jfS 9 , 10 -dihydro- 2, 3, 7, 8 -anthracene tetraol tetra acetic acid. 
|T 9 , lO-dihydro-1, 2 , 5 , 6-anthracene tetraol , 

9 , 10-'dlhydro-2,3,6,7-tetraniethoxyanthracene. 
|- 9 , 10 -dihydro- 2 ,3,6, 7-tetr^ethoxyanthra.cene, 

1^2,3, 4-tetrachloro-9 , lO-dihydroanthracene , 
20 1,4,5 , 6-tetraf luoro-9 , 10-dihydroanthracene, 

9 , 10-dihydro-l , 2,3,4,5,6, 7 , S-octamethylanthracene , 

9 , lO-dihydro-2 , 9 ' -bianthracene, 

9 , lO-dihydro-2 , 7-anthracene dicarboxylic acid dimethyl 
ester , 

25 10 , ll-dihydro-5H-dibenzo[a,d] cycloheptene , 

1 , 9-dibromo-3 , 7-t)is( 1, l-dimethylethyl } -10 , 11-dihydro- 5H«d 
ibenzo [ a , d] cyoloheptene , 

3 , 3 ' - ( 10 , ll-dihydro-5H-diben20 [a, d3cycloheptene-3 , 7-di-yl 



) bis - 2 - propenylcliloride , 

3.7- bis(l,l- dime tnyle thyl ) - 1 0 , I 1 - dihydro -1.9- dime tnl - 5H- d 
ibenzo [ a , d 1 cycloheptene , 

2.8- bis{l,l-aiinethylethyl)-10,ll-dihydro-4, 6-bi5[2,4, 6-tr 
5 imethylptienyl] methyl] - 5H-diben2o [ a. d] cycloheptene , 

3 . 7-bis ( chloromethyl) - 10 , 11 -dihydro- 5H-dibenzo [ a, d] cycloh 
eptene^ 

3, 7-bis( l^l-dlmetHyletliyl) -10 , 11 -dihydro- 5H-dibenzo[ a, d]c 
ycloheptene , 

QO 4 , 6-bis ( chloromethyl ) - 2 , 8 -bis (1,1- dimethy lethyl ) - 10 , 1 1 - di 

hydro - 5H- dibenzo [ a , d ] cyclohep t ene , 
nj 10 , ll-dihydro-5H-dibenzo [ d] cycloheptene-3-ol , 
b 3 " chloro -10,11- dihydro - 5H - diben?: o [ ^ x d 1 cycloheptene , 

4 . 6 - bis { chloromethyl ) - 1 0 , 11 - dihydro -2,8- dirae t hoxy - 1,3,7,9 
ys - tetramethyl) -5H-dibenzo [a, d] cycloheptene , 

[T 10 , 11 "dihydro- l-methyl- 5H-dibenzo [ a , d] cycloheptene , 
O 3.7-bis(l,l" dimethylethyl ) - 1 0 , 1 1 - dihydro - 1,9- dime t hoxy - 5H 
- dibenzo [ a , d] cycloheptene , 

3.7- bis(l,l- dimethylethyl ) - 1 0 . 1 1 - dihydro - 1 , 9 - bis ( pheny Ime 
50 thyl) -5H-dibenzo[a,d] cycloheptene, 

10,11" dihydro -1,9- dimethyl- 5 H - dibenz o [ a , d ] cycloheptene , 
10 , ll-dihydrO-3 -methyl- 5H-dibenao [ a, d] cycloheptene , 
1 - ( chloromethyl )-3,7-bis(l,l- dimethylethyl ) - 1 0 , 1 1 - dihydro 
- 5H- dibenzo [ a , d ] cycloheptene , 
25 2 , e-bis ( 1, 1 -dimethylethyl) -10 , ll-dihydro-4-inethyl-5H-dibe 
nzo[ a, d] cycloheptene, 

10 , ll-dihydro-4-methyl-5H-aibenzQ [ a, d] cycloheptene , 

10 , 11- dihydro- 3- ( trif luoromethyl ) - 5ii- dibenz o [a, d] cyclohep 
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tene , 

10 , ll-dihydro-5H-diben2io[a,d]cyclo]iept6ii6-2-acetic acid, 
4 - ( chlor ome t hyl ) - 1 0 , 1 1 - dihy dro - 2,8- dime thoxy -1.3.7,g-tetr 
amethyl ) - 5H - dibenzo [ a , d ] cyclohept ene , 
5 1, 9-bis(chloromethyl)'10,ll-diliydro-3,7"d±metlioxy-2,4, 6 ,8 
-tetr amethyl ) - 5H- dibeiaxo [ a , d] cyclohept ene . 

10 , ll-dihydrq-l- (phenylmethyl) -5H-dibenzo[a,d] cycloliepten 

10 , ll'dlhydro-l,9-bis(plxenylniethyl) - 5H-dibenzo[a,d]cycloh 
eptene, 

* 10 , 1 l-dihydro-3 , 7 -dimethyl- 5H-diben20 [ a , d] cycloheptene , 
C 1 , 9 - bis ( cHlorome tliyl )-3,7-bis(l,X - dimetlxyle thyl ) - 1 0 , 11 - di 
H hydro -5H-diben2o [ a, d] cycloJieptene , 

5 2, 8-bis(l,l-dimethylethyl)-10,ll-dlhydro-4,6-dimethyl-5H- 
^ dlbenzo [ a , d] cycloheptene , 

|T 10.1 1 -dihydro- 2 -methyl- 5H-dibenzo I a, dl cycloheptene , 

P 10 , 11 -dinydro- 2 , 3 -dlmetbyl-SH-dibenso [ a , d] cyclolaeptene , 

3 , 8-bis { 1 , l-dimethylethyl) -10 , ll-dihydro-5H-dibenzo[ a. d] c 

ycloheptene , 

20 10 . 11 -dihydro- 5H-dlbenzo[ a, d] cycloheptene- 2 -ol, 

6- (cHloromethyl) -10 , ll-dihydro-2 , S-dimethOxy- 1/3,7, 9-tetr 
araethyl ) - 5H-dibenzo [ a , d ] cycloliept ene , 

10 , ll^dinydro-2 ,3,7 , 8-tetrametlio3iy-5H-dibenzo[a, d] cycloUe 
p1:ene , 

25 3 , 7 - bis ( 1 , 1- dimethyiethy 1 ) - 10 . 1 1 - dihydro - 1 - { phenylmethyl ) 
-5H-dibenzo [ a , d] cycloheptene , 
2,8-bls{l,l- dime thyle thy 1 ) - 

4 , 6-bis [ ( 2 , 5-diiuethylphenYl)methyl] -10 , ll-dihydro-5H-dibe 
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na o I a , d ] cycloheptene , 

3 , 7'bis{l .l-dlinethyletliyl) -10, ll-diHydro-l-metliyl-SH-dibe 
nzo [ a , d] cycloliepten© , 

3- (chloromethyl) -10, ll-ditiydro-5H-dil3enao[a,d] cyolohepten 
5 e , 

10 , ll-dihydro-4 . 6-diniethl-5H-dibenso [ a, d] cycloheptens , 
and 

4 - (chloromethyl) - 2 , 8-bis ( 1 , 1-dimethylethyl) -10 , 11-diliydro 
- 5H- dibenzo [ a . d ] cycloheptene , 

ip Content of the Compound (I) in the polybutadiene 

C composition of the present Invention is usually 0,01 part by 
Q weight or more, preferably 0.01 part by weight or more, bassd 
H on 100 parts by weight of the polybutadiene composition . When 
S the content of Compound (!) is less than 0*01 part by weight, 
fl:5 thermal degradation cannot be prevented sufficiently. There 

is no specific upper limit of the content of Compound ( I ) * 
£l However, from economical view point, it is usually 10 part 
P by weight or less, preferably 5 part by weight or less. 

The polybutadiene composition of the present invention 
20 may optionally comprise an antioxidant such as phenol 

antioxidants, sulfur antioxidants and phosphorous 

antioxidant * 

Examples of the phenol antioxidant include 

(1) alkylated monophenols, such as 
25 2,6-di-t-butyl-4-inethylphenol, 2 , 4 , 6 - tri- t-butylphenol , 

2 , 6-di-t-'b\it:ylplnenol , 2- t-butyl- 4 , 6 - d±metiiyXplienol , 

2 , 6-di-t-butyl-4-ethylphenol, 

2 , 6-di-t-butyl-4-n-butylphenol, 
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2 , 6 - dl - t - butyl - 4 - isobutylphenol , 
2,6-dicyclopentYl-4-metliylpixexioX, 2-( a 
-methylcyclohexyl ) - 4 , 6 -dlmethylphenol , 

2 , 6-dioctadecyl-4-nietliylphenol, 2 , 4 , 6-tricyclohexylplienol, 
5 2,6-di-t- butyl - 4 -methoxymethy Iphenol , 
2 , 6-di-nonyl-4-methylphenol, 

2 , 4 "dimethyl- 6 - ( 1 ' -methylundeoyl- 1 ' -yl)plienol , 

2 , 4- dimethyl- 6 ' - { 1 * -methylheptadecyl- 1 ' -yl ) phenol , 

2.4- ainiethyl-6-(l'-methYltridecyl-l'-yl)phenol and a 

10 mixture thereof; 

ffi^ (2) alfcylthlomethylphenols such as 

Q 2 , 4-dioctylthiomethYl-6-t-butylphenol , 

11 2 , 4-dioctylthiomethyl-6-methylphenol, 
5 2 , 4-dloGtylthiomethyl-6-ethylphenol, 

2 , 6-didodecylthiomethyl-4-nonylphenol and amixture thereof ; 
7^ (3) hydJToguinones and alkylated hydroquinones such as 
!j 2 , 6-di- t -butyl- 4-methoxyphenol, 2 , S-di- t-butylhydroquinone , 

2.5- dl-t- amylhydroquinone , 

2 , 6-diphenyl-4-octadecyloxypheiiol, 
20 2 , 6-di-t-butylhydroquinone, 

2 , 5-di-t-butyl-4-hydroxyanisole, 

3 . 5-di-t-butyl-4-hydroxyphenyl stearate, 

bis(3.5-di-t-butyl-4-hydroxyphenyl)adipate and a miture 
thereof ; 
S5 (4) tocopherols such as 

a -tocopherol, jS -tocopherol, r -tocopherol, S -tocopherol 
and a mixture thereof; 

(5) hydroxyl^ted thiodiphenyl ethers such as 
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2,2' -thiobis (6-t-fautylphenoX) , 
2,2'-thiobis{4-inathyl-6-t-butylpli&nol) , 
2,2' -thiobls(4-octylphenol) . 
4,4' -tliiobis(3'inet]iyl-6-t-butylpli6nol) , 
5 4,4'-t3iiobis(2-inethyl-6-t-butylphenol) , 
4,4' --tli±obis{3,6-di-t-aitiylpheiiol) , 

4.4' - (2,6- dlmetHyl- 4 -liydroxyphenyl) disulfide and the like; 
(6) alkylidenebisphenols and deriva.tive thereof such as 
2,2' -methylenebis ( 4-methyl'- 6 - t-butylphenol ) , 

JO 2,2* -methylenebis ( 4 - ethyl- 6 - 1 -btitylphenol ) , 

O 2,2' -methylenebis [ 4 -methyl-6 - ( o; 

O -methylcyclohexyl) phenol) ] , 

>^ 2,2' -methylenebis (4 -methyl- 6 -cyclohexylphenol) , 

5 2 ,2 ' -methylenebis(4-methyl-6-nonylphenol) , 

g|5 2, 2 '-methylenebis (4, 6 -ai-t-bntyiphenol) ] , 

i2 2,2'-ethylideiiebis(4, 6-di-t-butylphenol} . 

^ 2 ,2 ' -ethylidenebis(4-isobutyl-6-t-butylphenol) , 

2,2' -methylenebis [ 6- ( a -methylben^yl ) - 4 -nonylphexiol] , 
2,2' -methylenebis [ 5- ( a , a -dimethylbenayl) -4-nonylphen.ol] , 
20 4,4' -methylenebis {6-t-butyl-2-inethylphenol) , 
4,4' -methylenebis (2, 6-di-t-butylphenol) , 
4,4' -butylidenebis(3-methyl-5-t-butylphenol) , 
1 , 1 -bis ( 4 -hydroxyphenyl ) cyclohexane , 
1,1- bis ( 5 - t -butyl - 4 -hydroxy- 2 -me thylpheny 1 ) butane , 
25 2 , 6-bis[3-t"butyl-5-methyl-2-hydroxybenzyl] -4-methylpheno 
1 , 1,1,3- txis ( 5 - t -butyl - 4 -hydroxy- 2 -methylphenyl ) butane , 
1 , 1-bis ( 5-t"butyl-4-hydroxy-2-Tnethylphenyl) -3-n-dodecylme 
r-captobutane , 
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bia[3,3-bis-3' -t-butYl-'4' -hydroxyphenyl Ibutyrate ] . 

bis { 3 - 1- butyl - 4 -hydroxy- 5 -metliylphenyl ) dicyclopent adiene , 

bis [2- (3 ' -^t-butyl-Z' --hydroxy-S ' -methylbenzyl) "6-t-butyl-4 

* 

-methy Ipheuy 1 1 tereptithalate , 
5 1, l-bls < 3 , 5 -dimethyl- 2 -hydroxyphenyl) butane, 

2 , 2"bis ( 3 , 5 -di-t -butyl" 4 -hydroxyphenyl) propane, 
2,2-bis(5-t- butyl - 4 -hydroxy- 2 -me thylpheny 1 ) - 4 - n - dodecy Ime 
rcaptobutane , 

1,1,5, 5-tetra( 5-t-btityl-4-hYdroxy-2-inethylph.6tiyl)pentane , 
^0 2-t"butyl-6- (3 ' -t-butyl-5 ' -methyl-2 ' -hydroxybenzyl) -4-inet 
g hylphenyl acrylate, 

FU 2 , 4"di-t-pentyl-6- [1- {2-hydroxy-3 , 5-di-t-pentylphenyl) eth 

D yl] phenyl aery late and a mixture thereof; 

i= (7) N- and s-benzyl derivatives sijch as 

\15 3,5.3' , 5 ' --tetra- t-butyl-4 , 4 ' -dihydroxydlbsnzyl ether, 

octadodecyl-4-hydroxy-3 , S-dimethylbenaylmercapto acetate, 
ft t ris ( 3 , 5 - di - t - butyl- 4 -hydroxybenzyl ) amine , 

bis ( 4- t -butyl- 3 -hydroxy- 2 , S-dimethylbenzyl) dithioterephth 

al^te , bis ( 3 ^ 5 -di-t -butyl- 4 -hydroxybenzyl) sulfide , 
20 isooctyl-3 , 5-di-t "but:yl-4-hydroxybenzylmercapto acetate 

and a mixture thereof; 

(8) hydroxybenzylated malonate derivatives such as 
dioctadecyl^2 , 2-bis{ 3, 5-di-t-butyl-2-hydroxybenzyl)malona 
te , 

25 dloctadecyl-2- ( 3-t-butyl-4-hydrQxy-5-m©thylbenzyl )malonat 

dldodecYlmercaptoethyl-2 , 2-bis ( 3 , 5-di-t-fautyl-4-hydroxybe 
nzyDmalonate, 
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bis[4-{l,l,3.3 - 1 e trame thy Ibutyl ) pneny i ]-2,2-i?±s{3,5-d±-t- 
butyl-4-liydroxyb6nzyl)maionate and a mixture thereof; 

(9) aromatic hydroxybenzyl derivative^ such as 

1 s 3 ^ 5-trimethyl-2 . 4 , 6*tris{ 3 , 5 -di-t- butyl -4 -hydroxybenzyl 
5 )b6naene, 

1 , 4 -bis ( 3 , 5 - di- 1 -butyl - 4 -hydroxybenzyl ) - 2 , 3 , 5 , 6 - 1 etrame th 
ylbesnaene, 2,4, 6-tr±s ( 3 , 5- t-butyl- 4 -hydroxybenzyl) phenol 
and a mixture thereof ; 

(10) triazine derivatives 

40 2 , 4-bls (n-octylthlo) -6- ( 4~hydroxy-3 , 5-di-t-butylanilino} - 
1 , 3, 5 -triazine, 

£3 2-n-octylthio-'4 * S^bis ( 4-hydroxy-3 , 5-di-t-butylanilino ) - 1 , 
M 3 , 5-tria2±ne, 

2-n-octylthio-4 , e-bis ( 4-hydroxy-3 , 5-di- t-butylphenoxy) -1 , 
f|5 3 , 5 -triazine, 

7 2,4, 6 -tris ( 3 , 5-di-t-butyl- 4 -hydroxy) -1,3, 5- triazine. 
'I^ tris ( 4 - 1 -butyl - 3 -hydroxy- 2 ^ 6 - dimethylben^yl isocyanurat e , 
^ tris ( 3 , 5 -dl - 1 -butyl - 4 -hydroxybenzyl ) iso cyanurat e ^ 

2,4, 6 -tris ( 3 , S-di-t-butyl- 4 -hydroxyphenylethyl ) - 1 , 3 , 5-tri 

20 azine, 

2 , 4 , 6-trls (3 , 5-di-t-butyl--4-hydroxyphenylpropyl) -1 , 3 . 5-tr 
iazine , tris (3,5- dicyclohexyl-4 -hydroxybenzyl ) isocyanurate , 
tris[2-(3' ,5' -di-t-butyl-4 " -hydroxycinnamoyloxy) ethyl ] iso 
cyanurate and a mixture thereof; 
25 (11) benzyl phosphonate derivatives such as 

aimetliyl-3 , 5-di-t -butyl- 4 -hydroxybenzyl pliosplionate , 
diethyl-3 , 5-di-t-butyl-4-hydroxybenzyl phosphonate^ 
dioctadecyl-3 , 5-di-t^butyl-^4-hydroxybenzyl phosphonate , 



dioc tadeoyl- 5 - 1 ^butyl - 4 -hydroi^Y- 3 -methylbenzyl pho sphonate , 
calcium salt of 3 , 5-(li-t-butyl-4-hydroxyt5enzyl pliosphonlc 
acid monoester and a mixture thereof; 

« 

(12) acylaminophenol derivatives such as 

5 anilide 4-hydroxylauratez anilide 4 -hydroxys tearate, 

octyl-N- (3 ,5-di-t-butyl-4-hydroxyphenyl)carbanate and a 
mixture thereof; 

(13) esters o£ j8 - { 3, 5-di-t-butyl-4-hydroxyph©nyl)propionic 
acid and the following monohydric or polyhydric alcohol: 
methanol, ethanol, octanol, octadecanol, ethylene glycol, 

J 1,3 -propanediol , 1 , 4 -but anediol , 1,6 -hexanedlol , 

W 1 ^ 9-nonanediol, neopentyl glycol, diethylene glycol, 

0 thioethylene glycol, spiro glycol, txiethylene glycol, 
s pent aery thritol , tri$ ( hydiroxyethyl } isocyanurate , 

CiS N,N' -bis (hydroxyethyDoxamide, 3-*thiaundecanol^ 

1 7 3 - thiapentadecanol , trimethylhexanediol , 
^ trimethylolpropane , 

4-hydroxyinethyl-l-phospha-2 , 6 , 7-trioxabicyclo[ 2 , 2 , 2 ]octan 
e and a mixture thereof ; 
20 (14) esters of j8 - { 5-t-butyl-4-hydroxy-3-methylphenyl) 

propionic acid and the following monohydric or polyhydric 
alcohol: 

metbaaol, ethanol, octanol, octadecanol. ethylene glycol, 
1 , 3 -propanediol, 1 , 4-butanediol, 1 , 6-hexanediol, 
25 1 , 9-nonanediol , neopentyl glycol, dietbylene glycol, 

thloetbylene glycol, spiro glycol, triethylene glycol, 
pent aerythritol , tris (hydroxy ethyl ) isocyanurate , 
N , N ' "bis (bydroxyethyl ) oxamide , 3- thiaundecanol , 
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3-thiapentadecanol, trimethylhexanediol , 
trimethylolpropane , 

4 -hydroxirmethyl- 1 -phospha -2,6, 7 - trioxabicyclo [2,2,2] oct an 
e and a mixture tb&reof ; 
5 (15) esters of j3 « ( 3 , 5"d±cycloh©xyl-4-hydroxyp]i&nYl) 

propionic acid and the following monohydric or polyhydxic 
alcohol: 

methanol, ethanol. octanol, octadecanol, ethylene glycol, 

1 , 3 -propanediol , 1 , 4 -but anediol , 1,6 -hexanediol , 
10 1, 9-nonanediol, neopentyl glycol, diethylene glycol. 
5 thioethylene glycol, spiro glycol, triethylene glycol, 
5 pentaerythritol, tris [hydroxyethyl)isocyanurate, 

N , N ' - bis { hydroxyethyl ) oxamide , 3 - thiaundecanol . 

3 - thiapent adecanol , trimethylhexanediol ^ 
%JJ5 trimethylolpropane , 

y 4-hya,roxyinethyl-l-p]iosplia-2, 6 , 7-trioxablcyclo[ 2 , 2 , 2 Joctan 

e and a mixture thereof; 

P (16) esters of 3 , 5-di-t-btityl-4-hydroxyphenylacetxc acid and 
the following monohydric or polyhydric alcohol: 
20 methanol, ethanol, octanol, oct adecanol, ethylene glycol, 
1 , 3-propanediol , 1 , 4 -butanediol , 1 , ^ -hexanediol , 
1, 9-nonanediol, neopentyl glycol, diethylene glycol, 
thioethylene glycol, spiro glycol, triethylene glycol, 
pent aery thritol,. tris (hydroxyethyl) isocyanurate, 
25 N , N ' -bis { hydroxyethyl ) oxamide , 3 - thiaundecanol , 

3- thiapentadecanol , trimethylhexanediol , 
trimethylolpropane , 

4- hydrox3rinethyl-l-phospha-2 , 6 , 7 - trioxabicyclo [2.2.2] oct an 
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6 and a mixture thereof; and 

(17) amides of jS - {3 , 5-di-t-butYl-4-hydroxyplienyl)propionic 
acid SUCH a$ 

N,N'-bis[3-{3" , 5 ' -di- t-butyl-4 ' -hydroxyphenyl } propionyl] 
5 hydrazine, 

N , N * - bis [ 3 - ( 3 ' , 5 ' - di- 1 -butyl - 4 ' -hy droxypHenyl ) propionyl ] h 
exametliylenediamine , 

N,N*-bis[3-(3',5'-di- 1 -butyl- 4 ' -tiydr oxyphenyl ) propionyl ] 

trimethylenediamine and a mixture thereof. 
10 Phenol antioxidants such as those mentioned above can 

vO be used singly or as a combination of two or more of them. 
O Examples of the phosphorous antioxidant includes 

triphenyl phosphite, tris (nonylphenyl ) phosphite , 

1:3715(2 . 4-di-t-butylphenyl>phosphite, trilauryl phosphite. 
JUl5 trioctadecyl phosphite, distearyl pentaerythrltol 

diphosphite, diisodecyl pentaerythrltol diphosphite, 

bis(2 , 4-di-t-butylphenyl) pentaerythrltol diphosphite, 
1=^^ bis ( 2 . 4 -di- 1 -butyl- 6 -methylphenyl ) pent aerythrit ol 

diphosphite, 

20 bis ( 2 , 4 - dl- t - butyl - 6 -methylphenyl ) pentaerythrltol 
diphosphite, 

bis ( 2 , 6 -di-t -butyl- 4 -methylphenyl )pent aery thritol 
diphosphite , bis (2,4. 6 -tri-t -butylphenyl) pentaerythrltol 
diphosphate, tristearyl sorbitol triphosphite, 
25 tetxakis ( 2 , 4 -dl-t -butylphenyl) -4 , 4 ' -diphenylene 
diphosphite, 

2,2' -methylenebis { 4 , 6 - di - t -butylphenyl ) 2 - et hylhexyl 
phosphite, 2,2* - ethylldenebis ( 4, 6-dl- t-butylphenyl) f luoro 
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pnosphite, t)is(2,4-ai-t-t)utyl-6-metnYlpnenYl)©tnyl 
phosphite. bis(2, 4-ai-t-butyl-6-inethylphenyl)inethyl 
phosphite , 

{ 2 , 4 , 6 - 1 r i - 1 -buty Iphenyl ) - 5 - ethyl - 5 - but yl - 1 , 3 , 2 - oxaphosph 
or Inana , 

2 , 2 ' , 2 " -nitrilo I trlethyl- tris ( 3 , 3 " , 5 , 5 ' - tetra- t-butyl-1 , 1 
' -biph6nyl-2^ 2' -diyl) phosphite and a mixture thereof. 

Phosphorous antioxidants such as those mentioned above 
can be used singly or as a combination o£ two or more of them* 

Examples of tbe sulfur antioxidant include = 

dilauryl 3,3' - thiodipropionate , tridecyl 
3,3' -thiodipropionate, dimyristyl 3 , 3 ' -thiodipropionate, 
dlstearyl 3 , 3 ' -thiodipropionate , lauryl stearyl 
3^3' -thiodipropionate, neopentanetetraylkis { 3 -lauryl 
thiopropionate) and a mixture thereof* 

Sulfur antioxidants such as those mentioned above can 
b© used singly or as a combination of two or more of them. 

Usually, an antioxidant such as those mentioned above 
is comprised in an amount of 0,001 part by weight or more in 
the polybutadiene composition of the present invention based 
on 100 parts by weight of the polybutadiene composition. From 
economical viewpoint, its amount is usually 10 part by weight 
or less based on 100 parts by weight of the polybutadiene 
composition. 

The polybutadiene composition of the present invention 
may further comprise otn&r additives guch as ultraviolet 
absorber, photostabilizer , hydroxylamine, metal inactivating 
agent, lubricant, metal soap, nucleating agent, antistatic 
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agent, flame retardant, pigment, filler and tne like. 

Examples of the ultraviolet absorbers include 
(1) salicylate derivatives such as 
phenyl salicylate, 4-t-butylpheniyl salicylate, 
5 2 , 4-di-t-butylpheiiyl 3 ' , S ' -di- 1 -butyl- 4 * -hydroxybensoate , 
4- t-octylphenyl salicylate , 

bis ( 4--t-butylbenzoyl)resorcinol, benzoylresorcinol, 

hexadecyl 3' , 5 ' -di-t-butyl-4 ' -hydroxybensoate, octadeoyl 

3' ,5' -di-t-butyl-4 ' --hydroxybenzoate, 
JO 2 -methyl- 4, 6-di-t-butylphenyl 

3 ■ , 5 ' "di-t-butyl-4 ' -hydroxybenzoate and a mixture thereof? 
£3 (2) 2-hydroxybensopheiione derivatives such as 
H 2 , 4-dihydroxybensophenone , 2-hydrQxy-4-methoxybenzophenone, 
'^,0 2-hydroxy-4-octoxyb6nzoph©none, 
pl5 2.2' -dihydroxy-4-methoxybenzophenone, 

bis ( 5 -benzoyl- 4 -hydroxy- 2 -methoxyphenyl ) methane , 
^ 2,2' ,4,4 ' -tetrahydroxybenzophenone and amixture thereof J and 

(3) 2- {2 ' -hydroxyphenyljbenzotriazoles such as 

2 - ( 2 -hydroxy- 5 --methylphenyl ) benzotrlazole , 
20 2- (3 ' , 5 • -di-t-butyl-2 ' -hydroxyphenyl) benzotrlazole, 

2- ( 5 ' -t -butyl- 2 ' -hydroxyphenyl } benzotrlazole , 

2- (2 ' -hydroxy-5 * -t-octylphenyl)benzotriazole , 

2 - ( 3 - 1 ' butyl - 2 -hydroxy- 5 -methylphenyl ) - 5 -chlorobenzotrias 

ole, 

25 2-(3 ' "S -butyl -2' -hydroxy- 5' -t-butylphenyl)bftnzotrxazole , 
2- { 2 ' -hydroxy- 4 ' -octyloxypheny) benzotrlazole , 
2- (3 ' , 5 ' -di-t-amyl-2 ' -hydroxyphenyl) benzotrlazole , 
2 - [ 2 ' -hydroxy- 3 ' , 5 ' -bis ( a , a 

- 26 - 



- dlmethylbenzyl ) plaenyl 1 - 2H-benzotriazole , 

2- [ (3 ' -t-butYl-2 ' -hydroxyphenyl) -5 ' - ( 2-octyloxyoarbonylet 
hyl ) phenyl ] - 5 - 
chlorobcnaotriazole , 
5 2- [3 ' 't-butyl-5' -[2- (2-ethylhexyloxy)carbonYlethyl] -2 ' -hy 
droxyphenyl] -S-cHlorobenzotriasole , 

2- [3' «t-butYl-2' -hydroxy-5' - C2-metIioxycarbonyletliyl)pii6iiy 
1] -5-chlorob6nzotriasole, 

2" [3* -t -butyl- 2' -Hydroxy- 5 ' - ( 2-methoxyGarbonylettiyl)pheny 
G3l0 1 Ibenzotriazole , 

^ 2 - [3 • -t -butyl- 2 ' -hydroxy-5 - { 2-octyloxycarbonylethyl)p]:i©ny 
m ilbenzotriazole , 

b 2 - [ 3 * -t -butyl- 2 * -hydroxy-5 ' - [ 2 - ( 2 - ethylhexyloxy ) carbonyle 
r thyll 

^15 phenyl Ibenzotriazole, 

J 7 2 - 1 2 -hydroxy- 3 - ( 3 , 4 . 5 , 6 - 1 etr ahy drophthallmidem© thyl ) - 3 -me 
!^ tliylpHenyl ] benzotrla-zole , 

2 - { 3 ' , 5 ' -di-t -butyl- 2 -hydroxy phenyl) -S-chlorobenzotriazol 

e, mixture of 

20 2 - ( 3 ' -dodecyl-2 -hydroxy-5 ' -methylphenyl)ben2otriazole and 
2- [3 ' -t-butyl-2 ' -hydroxy-5 * - ( 2-isooctyloxycarbonylethyl)p 
henyi]benzotrxazole, 

2,2» -metliylenebxs[6-(2H-benzotr±azol-2-yl) - 4- (1, 1, 3 , 3-tet 

r ame thy Ibutyl) phenol, 
25 2^2' -methylenebls [ 4 -t -butyl - 6 - ( 2H-benzQtriazol - 2 -yl ) pheno 
X], condensate of poXy( 3- 11 }( ethylene glycol) and 
2- [3' -t-butyl-2 ' -hydroxy-5 ' - ( 2-methoxycarbonylethyi)pheny 
X]benzotriazole, condensate of poly ( 3 - 11 )( ethylene glycol) 
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and methyl 

3- [3- (2H-benzotrlasol-2-yI) -5-t-butyl-4-hyaroxyphenyl]pro 
plonate , 2-etliYlhexyl 

3- l3-t-butyl-5- ( 5-chloro-2H-benzotriazol-2-yl) -4-hydroxYp 
5 henyl] propionate, octyl 

3- I3-t-butyl-5- (5'-chloro-2H-benzotriazol-2-yl) -4-hyaroxyp 
henyl ] propionate , methyl 

3- [3-t^butyl-5- ( 5-chloro-2H-beazotrla20l-2-yl ) - 4-hyd.roxyp 
henyl ] propionate , 
^^10 3- [3-t-butyl"5- (5-chloro-2H-benzotriazol-2-yl) -4-hydroxyp 
S henyl] propionic acid and a mixture thereof. 
Q The ultraviolet absorbers such as thoste itientxoned above 

M can be used singly or as a combination of two or more of them. 
Examples of the photo stabiliser include 
(1) hindered amine photo stabilisers such as 
bis (2,2,6,6- tetramethyl- 4 -piper idyl ) sebacate , 
bis(2 , 2,6, 6 - teti:aTnethyl-4 -piperidyl) succinate, 
1^' bis (1,2,2,6, 6 -pentamethyl- 4-piperidyl ) sebacate , 

bis{N-octoxy-2 ,2,6, 6 -tetramethyl- 4 -piperidyl) sebacate, 
20 bis{N-b6njzyloxy-2 , 2,6^ 6-tetramethyl"4-piperidyl) sebacate, 
bis(N-cyclohexyloxy-2 , 2 , 6 , 6- tetramethyl- 4 -piperidyl )sebac 
ate, bis ( 1 , 2 i 2 , 6 , 6-pentamethyl-4-piperidyl} 
2- (3 , 5-di-t-butyl-4-hydroxybenzYl) -2-butylmalonate, 
bis( l-acrolyl-2 , 2 , 5 , 6 -tetramethyl -4 -piperidyl) 
25 2 ^ S'-bis ( 3 . 5-di-t-butyl-4-hydroxyben2yl) -2-butylmalonate , 
bis (1,2,2,6, 6-penatmethyl^4-plperldyl aecaneaioate, 
2,2,6,6- 

tetramethyl- 4 -piperidyl methacrylate , 
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4- [3 - (3 , 5-di-t-butyl-4-]iYdroxyphenyl)propionyloxy] -1- [2 - ( 
3- (3,5-di-t-Dutyl-4-hydroxyphenyl)propionYlc:>xy)ethyl] -2, 2 
, 6 , e-tetramethylpiperldlne, 

2 -metliyl - 2 - ( 2 , 2 , 6 , 6 - tetrametiiyl- 4 -piperidyi ) amino -N- ( 2 , 2 , 
5 6,6 - t etramethyl- 4 -piperidyi ) propionamide , 
tetarkis (2,2,6 , 6- tetramethyl- 4-p±peridYl ) 
1,2,3, 4 -butaneteracarboxylat e , 
tetrakis (1,2,2,6,6 -pentamethyl- 4 -piperidyi ) 
1, 2,3, 4-'butanetetracarboxylate, mixed esterified product of 
,40 l,2,3,4-butanetetracart)axylic acid and 

l,2,2,6,6-pentamethyl-4-piperidinQl and 1- tridecanol , mixed 
5 esterified product of 1 , 2 , 3 , 4-butanetetracarboxylic acid and 
H 2,2,6,6-tetramstliyl-4-pxperidinol and 1- tridecanol , mixed 

11 esterified product of 1 , 2 , 3 , 4-butanetetracarboxylic acid and 
pi 5 l,2,2,6,6-pentamethyl-4-piperidi£iol and 

12 3 , 9-bis ( 2-liydroxy-l , 1-dimettiylethyl) - 2 , 4,8, 10-tetraoxaspi 
Q ro [ 5 . 5 ] undecane , 

mixed esterified product of 1 , 2 , 3 , 4-butanetetracarboxylic 
acid and 2 , 2 , 6 , 6-tetarinethyl-4-plperidinol and 
20 3 , 9-bis ( 2 -hydroxy- 1 , 1-dimethylethyl ) - 2 , 4 . 8 , 10-tetraoxaspi 
ro[ 5. 5] undecane. polycondensate of dimethyl succinate and 
1- ( 2-hydroxyethyl) -4 -hydroxy- 2 , 2 , 6 ,6-tetramethylpiperidin 
e , 

po ly [ { 6 -morpholino -1,3,5- tr iasin- 2 , 4 - diy 1 ) ( ( 2 , 2 , 6 , 5 - tetra 
25 methyl- 4 -piperidyi ) imino ) hexamethylene 

( (2, 2,6, 6 -tetrarnethyl- 4 -piperidyi) imino) ] , 

poly [ ( 6- ( 1 , 1 , 3 , 3-tetramethylbutyl) imlno-1 , 3 , 5- triazin-2 , 4 

-cLiyl 
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((2,2,6 , 6-tetrainethyl-4-plperldyl)imiuo)hexamethylene 

( (2,2,6,6-tetrainetIiyl"4-plp6riayl)lmino) ) , polycondensate 

of 

N,N' -bis (2,2,6, 6- tetramethyl-4-p±periayl)liexainetliylenedla 
mine and 1 , 2-bromoethane, 

N,N' ,4,7-tetrakis[4,6"bls(N-biityl-N-(2, 2,6,6 - tetramethyl- 
4-plperldyl)amino) -1.3,5 -trlazin-2-yl]- 4,7 -diazadecane-l, 

10 dlamiixe, 

N,N' ,4-tris[4, 6-bis(N-butyl-N- (2 ,2. 6. 6-tetramethyl-4-pipe 
ridyl ) amino ) - 1 , 3 , 5 - 1 riassin- 2 -yl ] - 4 . 7 - diasadecane -1.10 
diamine, 

N , N ' , 4 , 7 - t etrakis [ 4 , 6 -bis ( N«butyl-N- (1,2,2,6,6 -pentamethy 
l"4-piperidyl)amino) -1,3 ,5-triazin-2-yl] -4,7-dia^sadecane- 
l,10 diamine, 

N,N^ ,4-trisE4.6-bis{N-butyl-N- (1, 2,2,6 ,6-pentamethyl-4-pi 
peridyl ) amino ) - 1 , 3 , 5 - trlaain - 2 -y 1 ] - 4 , 7 - diazadecane- 1 . 1 0 
diamine and a mxxti:ti:e thereof; 

(2) acrylate plioto stabiliasra sucb a$ 

etHyl a -oyano- 3 , i9 -diphenylacrylate, isooctyl a-cyaxio-5, 
5 -diphenylacrylate, methyl a -carbometHoxyoinnamate, methyl 
a -cyano- i3 -methyl -me thoxyoinnamat e , butyl oi -cyano- 3 
- me thy 1 - p - me thoxy c innamat e , me thy 1 o; 

-carbomethoxy-p-methoxycinnamate, N-( B -carbomethoxy- 3 
-cyanovinyl) -2-methylindoliiie and a mixture thereof; 

(3) nickel photo stabilizers such as 
nickel complex of 

2,2' -thiobis- [4- (1 ,1 ,3 ,3-tetramethylbutyl)phenol] , nickel 
dibutyldithiocarbamate , nickel salt of monoalkyl ester, 
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nioXel complex of ketoxime and a mixture thereof ? 

(4) oxamide plioto stabllisex-s such as 

4,4' -dioctyloxyoxanllide , 2.2* -diethoxyoxanilide . 
2,2^-dioctyloxy'5,5' -di-t-butylanilide , - 
5 2,2' -diaodecyloxy-5,5' -dl-t-butylarxilide, 
2-ethoxy-'2 ' -ettLyloxanilide, 
N,N' -bis { 3 -dimetliylaininopropyl) oxamide, 
2-etlioxy-5-t-butyl-2 ' -etboxyanilide, 

2-ethoxy-5,4'"di-t-butyl-2' -ethyloxanilide and a mixture 

10 thereof ; and 

(5) 2-(2-liydroxyphonyl)-1.3,5-triazine photo stabilizers 

such as 

2,4, 6 - tr is ( 2 -hydroxy- 4 - octyloxyphenyl ) - 1 , 3 , 5 - triaaine - 
2 - ( 2 -hydroxy- 4 - octyloxypheixyl ) - 4 , 6 -bis (2.4- dime thy Iphenyl 
15 ) - 1 , 3 , 5 - 1 r ias: ine , 

2 - ( 2 , 4 -dihydroxyphenyl )-4,e-bis(2, 4-dimetliylpbenyl ) - 1 , 3 , 5 

-triazine, 

2 , 4-bis(2-hydroxy-4-propyloxyphenyl) - 6- { 2 , 4-dimethylpheny 
1) -l,3,5-tria2:ine, 
20 2 - ( 2 -hydroxy- 4 - octyloxypheny 1 ) - 4 . 6 - bis ( 4 -methy Iphenyl ) - 1 , 
3 , 5-triazine, 

2 - ( 2 'hydroxy- 4- dodecyloxyphenyl ) - 4 , 6 -bis { 4 -me thylphenyl ) - 
1 , 3 , 5- triaziixe , 

2 ' [ 2 - hydroxy - 4 - < 2 -hydroxy- 3 - buty loxypr opoxy ] phenyl 3 - 4 , 6 - b 
as is { 2 , 4-dime thylphenyl) -1,3 , 5- triasine , 

2 - [ 2 -hydroxy- 4- ( 2 -hydroxy- 3 -octyloxypxopoxy ) phenyl 1 4 , 6-bx 
s{2,4-dimethylphenyl)-l,3,5-tria2iine and a mixture thereof* 
Examples of the hydroxyamine include 
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N , N-dibenzylhydroxy amine , N , N- diethylhydroxyamine , 
N , N- dloctylbydr oxyamine , N, N- dllaurylhydroxy amine . 
N , N-ditetradecylhydroxyamlne , N,N-dlli6xa<lecylliydroxyamine , 
N .N'dloctadecyliiydroxyamine , N ,N-di.benzy lHydroxy amine , 
5 N , N- dibenz ylhydroxyaraine , 

N-tiexadecyl"N-octad^cylhydroxyamlne, 

N-Heptadecyl-N-octadecylhydroxyaniiiie and a mixture thereof. 

Examples Qf the metal inactivating agent include 
N,N' -diphenylo^tamide, N-salicylal-N' -sallcyloylhydrazine. 
OlO N,N' -bis (salicyloyl) hydrazine, 

% N,N'-bis(3,5-di- 1 -butyl - 4 - hy dr oxyphenylpr opiony 1 ) hydraz in 
K e, 3-salicyloylamino-l,2,4-triazole, 

S bis(benzylidene)QxalYl dihydraaide, oxalinide, isophthaloyl 
® dihydrazide, sebacoylbisphenyl hydrazide, 

Ql5 N,N' -bxs(salicyloyl)thiopropionYl dihydrazide and a mixture 
thereof - 

b Examples of the lubricant include aliphatic hydrocarbon 

such as paraffin or wax, higher aliphatic acid having 8 to 
22 carbon atoms, higher aliphatic acid {having 8 to 22 carbon 

20 atoms) metal (Al, Ca, Mg, Zn) salt, aliphatic alcohol having 
8 to 22 carbon atoms, polyglycol, ester of higher fatty acid 
having 4 to 22 carbon atoms and aliphatic monohydric alcohol 
having 4 to 18 carbon atoms, higher aliphatic amide having 
8 to 22 carbon atoms, silicone oil, rosin derivative and the 

25 like. 

Tbe polybutaaien© composition of tlie present invention 

can be produced, for example, by melt -Kneading a polybutadiene 
type polymer and Compound (I) . More specifically saying, it 
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can be produced by adding Compound (l) to a melt -Kneaded 
polybutadxene type polymer, followed by melt-kneading, 
further. Alternatively, the Compound (I) can be added while 
the polymerisation reaction for producing the polybutadiene 
type polymer is proceeding or immediately after the end of 
the polymerization reaction. The Compound (!) may be added 
as a solid state or as a solution where it was dissolved in 
a solvent . 

When an antioxidant and/or another additive are added 
to the composition, the Compound (I) may also be added at the 
same time. When they are added at the same time, the Compound 
( I ) may be dissolved in a heat -melted antioxidant and/ or other 
additive* If the antioxidant and/or other additive are in 
liquid state, the Compound (I) may be dissolved or dispersed 
in them. 

The Compound (1) prevents thermal degradation of a 
polybutadiene type polymer, and stabilizes said polymer. 
Accordingly, incorporating the Compound (I) in a polybutadiene 
type polymer is a effective method for stabilizing the 
polybutadiene type polymer. In the stabilizing method, the 
amount of Compound (I) to be incorporated in the polybutadiene 
composition is usually 0.01 part by weight or more, preferably 
0,05 part by weight or more, and usually 10 parts by weight 
or less, preferably 5 parts by weight or less* 

The Compound (I) is useful as a stabilizer for a 
polyt>utaaien© type polymer to suppress thermal degradation 
of the polymer- The stabilizer may optionally comprise an 
antioxidant or another additive in addition to the Compound 
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As explained aDove, in the polybutadiene composition, 
thermal degradation of the polybutadiexie type polymer is 
suppressed- As the result, generation of crosslinked matter 
in various molded articles, such as hoses ^ footwear, toys, 
films and various vessels, which are obtained by injection 
molding, extrusion, blow molding or the like, can be reduced, 
if the molded articles are produced from the polybutadiene 
composition of the present Invention. 

In the polybutadiene composition of the present 
invention, thermal degradation of the polybutadiene type 
polymer can be prevented even in an air-free environment* 

The present invention will be explained in more detail 
with the following examples, which should not be construed 
to limit the scope of the invention. In the examples, parts 
is weight basis unless otherwise stated. 

Examples 1-6 

To 100 parts of styrene-butadiene block copolymer 
[melt-flow rate: 13.3 g/10 minutes], 0,1 part of each of the 
compounds 1-6 listed below was added as the Compound (I) , and 
the mixture was melt-kneaded at 200 ^ with 30 mm<t> mono-axial 
extruder to obtain pellets of the polybutadiene composition, 
compound 1 ; anthracene 

compound 2: 10 ^ ll-dihydro-5H-dibenzo [ a. d] cycloheptene 

compound 3: xanthene 

compound 4: xanthone O-xanthenon) 

compound 5: anthraguinone 
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compound 6 : antliroue 



Melt flow rate of tlie pellets was measured with a melt 
indexer [L246-2531, manufactured by Techno Seven Co.] at the 
holding time of 15 minutes, at the temperature of 245 , and 
at the load of 2160 g. The results are shown in Table 1. The 
smaller melt flow rate at the holding time of 15 minutes 
indicates the less thermal degradation and cross-linked 
matter - 

Comparative example 1 

According to the same procedure as in Examples 1-6 except 
that 0.1 part of the Compound (I) was not added, pellets were 
obtained, and melt flow rate at the holding time of 15 minutes 
was measured. The results are shown in Table 1, 



Table 1 



Compound (X) 


Example No - 


Comparative 
Example 1 


1 


2 


3 


4 


5 


6 


Amount o£ the Compouna (D* 


Compound 1 


0.1 














Compound 2 




0-1 












Compound 3 






0.1 










Compound 4 








0-1 








Compound 5 










0.1 






Compound 6 












0.1 




MPR 

( g/lOminutes ) 


39 


34 


39 


35 


34 


38 


4 



* parts per 100 parts of the composition 



Examples 7-9 
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To 100 parts o£ 
acrylonitrile-butadlene-styrene-butadiene copolymer 
[melt-flow rates 13*3 g/10 minutes], 0*1 part of eacn of the 
compounds 1, 3 and 6 listed below was added as the Compound 
(I), and the mixture was melt-kneaded at 240 with 30 mm 
<|> mono -axial extruder to obtain pellets of the polybutadiene 
composition, which were then dried with hot air. 

compound 1; anthracene 

compound 3 : xanthene 

compound 5 s anthrone 

Immediately after the pellets thus obtained were heated 
to 245 , molding was conducted with 5.50z injection molder 
to obtain an I sod test bar having a thickness of 4 mm for impact 
test . According to JIS K 7110 , impact resistance was measured- 
The results are shown in Table 1 in the raw " Izodbef ore holding" . 

The same procedure as above was repeated except that the 
molding was conducted not immediately after but after 15 
minutes of melt -kneading at 245 in the same in jection molder , 
Then, according to JIS K 7110, impact resistance was measured, 
and the results are shown in Table 1 in the raw "Izod after 
holding** - 

Comparative example 2 

According to the same procedure as in Examples 7-9 except 
that 0-1 part of the Compound (I) was not added, pellets were 
obtained, and impact resistances before and after holding were 
measured. The results are shown in Table 1 in the raws, "Izod 
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before holding" and "Xsod after holding". 



Compound (I) 


Example No - 


Comparative 
Example 1 


1 


2 


3 


Amount of the Compound (I) 


Compound 1 


0.1 








Compound 2 




0.1 






Compound 3 






0*1 




izod (Kg, cm. cm) 


Before holding 


24.6 


24.6 


25-1 


22.7 


After holding 


18,1 


lS-5 


20 ,1 


15,6 
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